Modulation of drug-resistant membrane and apoptosis proteins of breast cancer stem cells by targeting berberine liposomes.
The recurrence of breast cancer is associated with drug-resistance of cancer stem cells (CSCs), while overexpression of cell membrane ATP-binding cassette (ABC) transporters and resistance of mitochondrial apoptosis-related proteins are responsible for the drug-resistance of CSCs. The targeting berberine liposomes were developed to modulate the resistant membrane and mitochondrial proteins of breast CSCs for the treatment and prevention of breast cancer relapse. Evaluations were performed on human breast CSCs and CSC xenografts in nude mice. The targeting berberine liposomes were shown to cross the CSC membrane, inhibit ABC transporters (ABCC1, ABCC2, ABCC3, ABCG2) and selectively accumulate in the mitochondria. Furthermore, the pro-apoptotic protein Bax was activated while the anti-apoptotic protein Bcl-2 was inhibited resulting in opening of the mitochondrial permeability transition pores, release of cytochrome c, and activation of caspase-9/caspase-3 enzymes. Significant efficacy of the administrations in mice was observed, indicating that the targeting berberine liposomes are a potential therapy for the treatment and prevention of breast cancer relapse arising from CSCs.